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Nano-sized magnetic materials display physical and chemical properties which may be








In order to compare the performance of these magnetic nanoparticles, their magnetic
properties such as saturation magnetization, magnetocrystalline anisotropy, blocking
temperature, and Curie temperature need to be studied in detail.


























Iron-oxide (Fe3O4) nanoparticles were synthesized using a co-precipitation technique and
coated with dextran in order to prevent agglomeration and to allow suspension in water.
Xu et al. (2005) App. Surface Sci. 252, 494-500
Powder x-ray diffraction and transmission electron microscopy were
used to characterize the samples.
𝐷𝑎𝑣𝑔 = 13.7 ± 4.7 nm
A fit of the room temperature 𝑀 𝐻 data to a Langevin function was
used in order to determine the magnetic size of the nanoparticles.
























𝐷𝑚𝑎𝑔 = 9.8 ± 4.6 𝑛𝑚
𝑀 𝐻 = 𝑀𝑠
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Using the frequency dependence of the blocking temperature as measured using the ac
magnetic susceptibility allows us to calculate the magnetocrystalline anisotropy
constant.
𝐾 = 54.4 ± 15.3 kJ/m3




































EA ~ 2700 K




Using the room temperature hyperfine field and the zero Kelvin hyperfine field
determined via Mössbauer spectroscopy allows us to calculate the magnetocrystalline
anisotropy constant.

























𝐵𝐻𝐹 𝑅𝑇 = 480 kOe
𝐵𝐻𝐹 𝑅𝑇
𝐵𝐻𝐹 0K
= (1 − 𝑘𝐵𝑇/2𝐾𝑉)
𝐵𝐻𝐹 0K = 517 kOe
𝐾 = 55.7 ± 45.6 kJ/m3
Using the room temperature hyperfine field and the zero Kelvin hyperfine field
determined via Mössbauer spectroscopy allows us to calculate the magnetocrystalline
anisotropy constant.













A - 343 kHz
B - 232 kHz
C - 171 kHz
D - Ambient






 f1 = 171 kHz     f2 = 232 kHz
f1 = 171 kHz     f2 = 343 kHz


































































𝐾 = 40 ± 28 kJ/m3 𝜏 = 𝜏0exp −
𝐸𝐴
𝑘𝐵𝑇
Finally, we compare the magnetocrystalline anisotropy constants as determined from
three different experimental methods.
Method K (kJ/m3)
AC Magnetic Susceptibility 18.7 ± 15.3
Mössbauer Spectroscopy 55.7 ± 45.6
Hyperthermia Measurements 40 ± 28

